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Objective: Some studies have shown an association between lower maternal age at
delivery and increased asthma in children and young adults. It is unclear whether this
represents an effect of maternal ageing or a protective effect of siblings. In a North-
European population based study, we investigated whether mother’s age at delivery was
associated with risk for asthma and hay fever in adult offspring, taking into account
relevant confounders.
Methods: A total of 16,190 subjects (74%) aged 23–54 yr answered a postal questionnaire
in a follow-up of the European Community Respiratory Health Survey (ECRHS I).
Results: The associations of maternal age at delivery with hay fever, respiratory
symptoms and diagnosed asthma were analysed using logistic regression, adjusting for
household size, dwelling, parental education, centre, gender, adult hay fever, smoking,
age and body mass index (BMI). The adjusted odds ratios (95% CI) for wheeze with
breathlessness, wheeze without a cold and asthma in the offspring were 0.94 (0.90–0.99),
0.89 (0.86–0.94) and 0.92 (0.88–0.97), respectively, per 5 yr increase in maternal age.Elsevier Ltd. All rights reserved.
of Thoracic Medicine, Haukeland University Hospital, N-5021 Bergen, Norway.
.
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B.N. Laerum et al.1432No heterogeneity between centres was found (p ¼ 0.84). The estimates remained similar
in sub-sample analyses when adjusting for siblings, maternal smoking (n ¼ 3109) and for
birth weight (n ¼ 1686). Hay fever was more common among those with the youngest and
oldest mothers.
Conclusions: In this large North-European multi-centre study, asthma was less common
with increasing maternal age. This effect was consistent between centres and persisted
with adjustment for several potential confounders, suggesting that the association may
possibly be explained by biological changes related to maternal ageing.
& 2007 Elsevier Ltd. All rights reserved.Introduction
There is some evidence that maternal age at delivery may
be related to asthma in childhood and young adulthood.
Younger maternal age was a predictor of asthma or asthma
symptoms or admissions in young children in analyses of the
NHANES II,1 the Tucson children’s respiratory study,2 and in
studies from Denmark,3 Canada,4 the UK5 and Sweden.6
Having a mother older than 35 yr at birth was protective
against transient early wheezing in Italian children.7 A
British study of 16 yr old subjects,8 a Swedish study of male
conscripts9 and a Norwegian study of adults aged 20–24 yr10
showed an increased risk for symptoms of asthma and
asthma with younger maternal age at delivery. In contrast,
older age of the mother was associated with increased risk
for asthma in young Canadian children,11 while no associa-
tion between maternal age at childbirth and asthma or
atopy was found in adolescents from Japan12 or twins from
Finland.13 Thus, it appears to be an association between
asthma in children and adolescents and their mother’s age
at delivery, while it is unclear whether this relationship
extends into later adulthood.
Maternal age is related to number of pregnancies. An
inverse association of hay fever and atopy with family size is
well known,14,15 while the association of asthma with family
size is controversial, possibly due to a U-shaped association
as described in the European Community Respiratory Health
Survey (ECRHS).16 Wheezing and lower respiratory tract
illness was linearly correlated with birth order in the Tucson
study; the presence of older siblings was protective against
development of eczema, hay fever and asthma after the age
of 2 yr, independent of maternal age.2 Having siblings was
also protective against late onset wheeze.7 On the other
hand, having siblings increased the risk for transient early
wheeze,5,7 for asthma before the age of 2 yr in a UK study17
and for receiving a prescription for asthma or having a
hospital admission for asthma and acute bronchitis.6 In these
studies, mainly in young children and adolescents, it
therefore seems unclear whether the association of mater-
nal age at delivery with asthma is driven by the biological
aging of the mother, by a parity or sibling effect, or by other
confounding factors.
In a large population based, multi-centre study of adults,
we wanted to investigate cross-sectionally whether mater-
nal age at delivery was associated with the risk for asthma or
hay fever in adult offspring, after taking into account a large
number of confounders, in particular household size in
childhood.Methods
In a 4–10 yr follow-up study respiratory health in Northern
Europe, (RHINE) of the ECRHS I in Norway, Iceland, Estonia,
Denmark and Sweden, a postal questionnaire was sent to
previous respondents (n ¼ 21,802). The methods of the
RHINE study have been described elsewhere.18,19 In total,
16,190 subjects (response rate 74%) aged 23–54 yr answered
the questionnaire. The subjects were asked: ‘‘How old was
your mother when you were born? (‘‘maternal age’’), and
‘‘How many persons lived in your home when you were 5 yr
old?’’ (‘‘household size’’). The following questions regarding
asthma and hay fever were also asked: ‘‘Have you had
wheezing or whistling in your chest at any time in the last 12
months?’’, and if yes; ‘‘Have you been at all breathless when
the wheezing noise was present?’’ and ‘‘Have you had this
wheezing or whistling when you did not have a cold?’’,
‘‘Have you ever had asthma?’’ If yes; ‘‘Was this confirmed by
a doctor?’’ and ‘‘How old were you when you had your first
attack of asthma?’’ and finally; ‘‘Do you have any nasal
allergies, including hay fever?’’ Information regarding age,
weight and height, smoking habits, type of dwelling,
parental education and pet keeping in early life was also
collected.
The centre in Bergen additionally included the following
question in the questionnaire: ‘‘Did your mother smoke
when she was pregnant with you?’’
For a sub-sample (n ¼ 3109) examined in the ECRHS I,
stage 2, we had additional information regarding number of
siblings and maternal smoking in pregnancy. Information on
birth weight collected from birth records was available for
1686 subjects.20Data handling and statistical analyses
Analysis of variance (ANOVA) was used for comparing
maternal age with respiratory outcome and adjustment
variables with means and standard deviations presented in
each maternal age group. Chi-Square and linear by linear
association tests were used for comparing proportions. The
associations between maternal age at delivery and the
outcome variables (‘doctor’s diagnosis of asthma’, ‘wheeze
in the last 12 months’, ‘wheeze with breathlessness’,
‘wheeze without a cold’ and ‘hay fever’) in their offspring
were analysed using multiple logistic regression analysis.
The analyses were performed with maternal age both as a
continuous covariate, and also as a categorical variable with
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Young maternal age associated with asthma in offspring 1433five categories. The analyses with continuous maternal age
also included a quadratic model to test for non-linearity in
maternal age. Adjustments were allowed for household size
at age 5 yr and potential confounders such as level of
parental educational, study centre, the subjects’ age,
gender, adult body mass index (BMI), adult hay fever (in
the analyses regarding asthma outcomes) or diagnosis ofTable 1 Population characteristics in the respiratory health in
Bergen Go¨teborg Reykja
n 2506 2188 1969
Female gender (%) 51.9 54.2 54.6
Responders in centers (%) 72.6 76.0 67.8
Maternal age (years) at delivery,
mean (SD)y
28.7 (6.1) 27.6 (6.1) 27.5 (
Household size at age 5 yr, mean
(SD)y
4.8 (1.4) 4.5 (1.4) 5.3 (1
Maternal university educationz (%) 9.5 6.9 5.3
Paternal university educationz (%) 22.9 12.5 12.6
Subjects’ age (years), mean (SD)y 41 (6.8) 40 (7.3) 41 (7.
BMI (kg/m2), mean (SD)y 24.7 (4.0) 25.0 (3.9) 25.3 (
Adult smoking habitsz (%)
Never 37 45 38
Ex- 24 26 31
Current 39 29 31
Doctor’s asthma (%) 10.3 8.4 10.2
Wheeze last 12 months (%) 23.5 21.9 15.8
Wheeze with breathlessness (%) 14.7 12.7 8.3
Wheeze without a cold (%) 15.5 13.9 9.8
Hay fever (%) 23.8 25.8 21.4
po 0.05 in chi square tests.
ypo0.001 in analyses of variance.
zpo 0.001 in linear by linear association tests.
Table 2 Characteristics related to maternal age.
Maternal age (years) 13–19 2
Main sample (RHINE) 923 4
Female gender (%) 55.8 5
Maternal university education (%)  4.7 8
Paternal university education (%)y 8.9 1
Household size when subject 5 yr old, mean (SD)z 4.2 (2.5) 4
Adult subjects’ current smoking (%)  36.1 3
Adult subjects living in detached house (%) 39.1 4
Adult subjects’ body mass index, kg/m2 (SD)z 25.3 (4.1) 2
Sub-sampley (from ECRHS I, stage 2) 173 8
Older siblings, mean (SD)z 0.2 (0.6) 0
Maternal smoking in pregnancy (%)y 28.9 1
Birth weight sampley 105 4
Subjects’ birth weight (g), mean (SD) 3440 (509) 3
po0.05 in linear by linear association tests.
ypo0.001 in linear by linear association tests.
zpo0.001 in analyses of variance.
yData not available from Go¨teborg.asthma (in the analysis regarding hay fever), type of
dwelling and tobacco smoke exposure in adult life. In
addition to the main model, having pets as newborn, being
hospitalized for airways disease before 2 yr of age and
having frequent otitis media in childhood were adjusted for.
Cox regression was used in a multivariate analysis of
maternal age and age at asthma onset. Separate survivalNorthern Europe (RHINE) study.
vik Tartu Umea˚ Uppsala Århus Total
1708 2640 2572 2607 16190
56.1 51.4 52.5 52.2 53.0
69.4 80.2 81.8 71.1 74.3
6.7) 28.2 (5.8) 28.4 (6.3) 28.2 (6.2) 27.5 (5.8) 28.0 (6.1)
.7) 4.4 (1.3) 4.7 (1.5) 4.6 (1.4) 4.6 (1.9) 4.7 (1.6)
23.8 8.1 16.2 4.7 10.3
23.9 10.2 23.3 11.2 16.5
0) 36 (7.0) 41 (7.3) 40 (7.3) 39 (7.1) 40 (7.3)
4.0) 24.2 (4.2) 25.2 (4.3) 24.6 (3.9) 24.3 (4.2) 24.8 (4.1)
48 55 54 42 46
17 26 26 24 25
35 19 20 34 29
2.1 9.9 8.7 7.8 8.4
24.2 21.3 18.2 19.5 20.6
8.2 11.6 10.5 8.4 10.8
12.9 12.9 10.3 13.8 12.8
20.5 23.2 24.7 22.1 23.2
0–24 25–29 30–34 35–53 All
105 4683 3412 2625 15748
2.7 52.9 53.3 54.3 53.3
.3 13.4 11.6 8.2 10.3
3.5 20.0 18.6 14.4 16.4
.4 (1.2) 4.6 (1.3) 5.0 (1.5) 5.2 (1.8) 4.7 (1.6)
0.2 26.2 28.8 29.5 29.0
1.0 43.6 43.3 43.0 42.5
4.9 (4.3) 24.6 (4.0) 24.5 (3.9) 24.8 (4.0) 24.7 (4.1)
38 852 707 539 3109
.6 (0.7) 1.0 (0.9) 1.6 (1.2) 2.1 (1.3) 1.2 (1.2)
9.2 15.6 16.3 9.3 16.4
51 495 372 263 1686
530 (522) 3586 (535) 3552 (535) 3556 (543) 3550 (532)
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Table 3 Prevalence of asthma, asthma symptoms and hay fever by maternal age at delivery, household size in childhood and
other characteristics.
Doctor
diagnosed
asthma (%)
Wheeze last 12
months (%)
Wheeze with
breathlessness
(%)
Wheeze
without a cold
(%)
Hay fever (%)
Gender
Female 9.4 20.5 11.3y 12.1 24.4
Male 7.4 20.6 10.2 13.6 21.9
Maternal age at delivery (yr)
13–19 11.3 25.1 14.0y 18.1 26.9
20–24 8.8 21.6 11.0 14.3 22.5
25–29 8.9 19.7 10.5 12.1 23.2
30–34 7.9 19.9 10.6 11.4 23.8
35–53 7.0 19.6 10.0 11.5 22.7
Numbers of persons living in household at age 5 y
p3 8.7 22.6 11.4 14.0 25.1
4 8.4 20.1 10.2 12.6 24.5
5 8.9 20.1 10.8 12.6 22.9
X6 7.8 20.7 11.3 12.5 19.8
Maternal education
Basic 8.6 20.5 10.8 12.6 22.0
Intermediate 8.4 21.1 11.0 13.7 25.5
Higher 7.0 19.5 9.2 11.1 24.2
Paternal education
Basic 8.4 20.7 10.9 12.8 22.1
Intermediate 8.3 21.2 11.1 13.4 23.9
Higher 8.4 18.8 9.4 11.2 26.0
Adult BMI (kg/m2)
p20 7.1 18.6 10.3 10.7 24.2
21–25 8.0 17.9 9.0 11.0 23.0
425 9.2 24.3 13.0 15.5 23.3
Dwelling
Detached 8.2 19.2 10.2y 12.0 23.3
Undetached 9.7 18.7 10.0 11.5 23.0
Apartment 7.7 22.4 11.4 13.7 23.0
Other 16.2 26.0 12.5 20.4 27.0
Adult tobacco smoking
Never 8.2 14.4 8.0 8.0 25.0
Ex- 8.9 16.9 10.2 10.3 23.0
Current 8.4 33.5 15.6 22.6 20.4
po0.01 in linear by linear association tests.
ypo0.05 in linear by linear association tests.
B.N. Laerum et al.1434analyses were performed for childhood onset (p5 and
p10 yr) and later onset asthma. Maternal smoking in
pregnancy, number of siblings and birth weight were
included in sub-sample analyses. Analyses of prevalence of
asthma by maternal age were also performed with stratifi-
cation for household size, hay fever and gender.
The main logistic regression analyses were repeated with
stratification by study centre and meta analyses were done.
The significance level was chosen as 0.05 for all tests. We
used the statistical programs SPSS 13.0 (SPSS Inc., Chicago,
USA) for most analyses and R (The R Foundation for
Statistical Computing, Vienna, Austria) for the meta
analyses.Results
Characteristics of the study subjects are presented in Table
1. Subjects with older mothers were usually from larger
families with a higher number of older siblings (Table 2).
Maternal age at delivery was also associated with parental
education, maternal smoking in pregnancy, and with off-
spring’s smoking and social class in adulthood in univariate
analyses; while an association with offspring’s birth weight
did not reach statistical significance (Table 2).
The prevalence of a doctor’s diagnosis of asthma and
symptoms of asthma decreased gradually with increasing
maternal age at delivery (Table 3). Stratified analyses on
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Figure 1 Prevalence of asthma and asthma symptoms in adult offspring by maternal age at delivery and number of persons in
household at age 5 yr.
Young maternal age associated with asthma in offspring 1435number of persons in the household at age 5 yr, showed that
the prevalence of asthma and asthma symptoms decreased
with increasing maternal age, except for those from the
smallest families (Fig. 1).
After adjustments for household size at age 5 yr, level of
parental education, centre, gender, adult hay fever, adult
social class, adult tobacco smoke exposure, age and BMI, an
association of maternal age with asthma and asthma
symptoms was still significant (Table 4). In the model with
maternal age as a continuous covariate, there was no
significant curvature (data not shown). When excluding
mothers aged below 20 yr at delivery, the linear effects of
maternal age were unchanged, e.g. the adjusted odds ratios
for a doctor’s diagnosis of asthma for a 5 yr increase in
maternal age was 0.92 (95% CI 0.87–0.98). When analysing
mother’s age at delivery in six or more categories, the
association with asthma in their adult offspring tended to be
U-shaped with a small increase in the oldest mothers (data
not shown). Asthma and asthma symptoms were not
significantly associated with household size; however, a U-
shaped association between asthma symptoms and house-
hold size was indicated (Table 4).
In a multivariate survival analysis examining age at
asthma onset in the offspring, we found almost identical
effect estimates for mother’s age at delivery as in the main
analyses; hazard ratio 0.92 (95% CI 0.88–0.97 per 5 yr
increase). When analysing maternal age and age at asthma
onset in the offspring reporting asthma before the age of
10 yr the effect estimate was similar; hazard ratio 0.90 (95%
CI 0.82–0.99) to the effect estimate for offspring reportingasthma after the age of 10 yr (hazard ratio 0.93 (95% CI
0.88–0.99). When defining childhood asthma by onset p5 yr
the results were similar (data not shown).
With regard to hay fever, there was a strong inverse
association with household size (Table 4). The indicated
association of hay fever with lower maternal age in the
univariate analyses (Table 3) was confounded by household
size. Thus, in the multivariate analyses (Table 4) there was a
significant association between hay fever and maternal age
at delivery, with less hay fever in subjects born of mothers
aged 20–29 yr as compared with those with younger and
older mothers, possibly indicating a U-shape. In the model
with maternal age as a continuous covariate, a curvature for
hay fever was indicated; however, not significant (p ¼ 0.06).
There was no heterogeneity between the seven Nordic-
Baltic centres in the effects of maternal age at delivery on
asthma (Fig. 2, pheterogeneity ¼ 0.84), wheeze (pheterogeneity
¼ 0.06), wheeze with breathlessness (pheterogeneity ¼ 0.71),
wheeze without a cold (pheterogeneity ¼ 0.33) or hay fever
(pheterogeneity ¼ 0.10) in their adult offspring.
In analyses stratified by gender or hay fever, significant
associations between maternal age at delivery and asthma
were similar inn all strata (data not shown). Additional
adjustments for having pets as newborn, being hospitalized
for an airways disease before 2 yr of age or having frequent
otitis media in childhood did not alter the magnitude of the
effect estimates substantially.
One centre, Bergen, had information on maternal smoking
for all subjects. In this sub-sample (n ¼ 1827 with complete
information), the effect of maternal age on asthma
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Table 4 Mutually adjusted effects of maternal age at delivery and household size in childhood on asthma, asthma symptoms
and hay fever in adult offspring.
Doctor’s
diagnosis of
asthma
Wheeze last 12
months
Wheeze with
breathlessness
Wheeze
without a cold
Hay fever
n Odds ratio (95%
CI)
Odds ratio (95%
CI)
Odds ratio (95%
CI)
Odds ratio (95%
CI)
Odds ratio (95%
CI)
Maternal age at delivery
per 5 y continuous
increase
14105 0.92 (0.88–0.97) 0.95 (0.92–0.99) 0.94 (0.90–0.99) 0.89 (0.86–0.94) 1.05 (1.02–1.09)
Maternal age at
delivery
(years)y
13–19 801 1.00z 1.00 1.00z 1.00y 1.00z
20–24 3685 0.97 (0.74–1.26) 0.91 (0.76–1.10) 0.86 (0.68–1.09) 0.86 (0.69–1.06) 0.83 (0.69–1.00)
25–29 4228 0.97 (0.74–1.26) 0.84 (0.70–1.02) 0.83 (0.66–1.05) 0.72 (0.58–0.90) 0.86 (0.72–1.04)
30–34 3027 0.85 (0.64–1.12) 0.81 (0.67–0.99) 0.78 (0.61–1.00) 0.64 (0.51–0.81) 0.95 (0.79–1.15)
35–53 2364 0.69 (0.52–0.93) 0.78 (0.64–0.96) 0.69 (0.53–0.89) 0.62 (0.49–0.78) 1.01 (0.83–1.23)
Number of
persons living
in household at
age 5 yearsy
p3 2014 1.00 1.00 1.00 1.00 1.00y
4 5696 0.87 (0.72–1.05) 0.89 (0.78–1.01) 0.86 (0.73–1.02) 0.91 (0.78–1.07) 0.98 (0.87–1.11)
5 3525 1.00 (0.81–1.22) 0.93 (0.81–1.07) 0.97 (0.81–1.16) 0.97 (0.82–1.15) 0.88 (0.76–1.00)
X6 2870 0.86 (0.69–1.08) 1.01 (0.87–1.17) 1.05 (0.87–1.28) 1.02 (0.85–1.22) 0.75 (0.65–0.87)
Multivariate, logistic regression analysis, adjusted for number of persons living in the household at 5 yr of age, parental education,
centre, gender, adult hay fever (or doctor’s diagnosed asthma in the hay fever analysis), dwelling, tobacco smoke exposure, age and
BMI.
yDifferent model of multivariate, logistic regression analyses with maternal age in 5 categories, adjusted as *.
zptrendo0.05.
yptrendo0.01.
B.N. Laerum et al.1436remained when including adjustment for maternal smoking;
OR 0.88 (95% CI 0.77–1.01). In the ECRHS sub-sample
analyses with the main model, the association of maternal
age at delivery with asthma in offspring was unchanged by
adjustments for maternal smoking in pregnancy and number
of older siblings (n ¼ 1723 with complete information), the
effect estimate was OR 0.92 (95% CI 0.76–1.10). Additional
inclusion of birth weight, reduced the numbers of subjects
included additionally (n ¼ 820), but did not reduce the
effect estimate for the association of maternal age with
offspring’s asthma; or 0.87 (95% CI 0.66–1.15).Discussion
In this large population based multi-centre study, we
observed an increased risk for asthma and asthma symptoms
in adult offspring of younger mothers. This effect was
consistent in subjects from different Northern-European
centres and remained after taking into account
age, household size in childhood, and smoking habits and
socio-economic conditions in childhood and adulthood.
Thus, maternal age at delivery does not appear to be a
proxy for siblings, maternal smoking or maternal behaviour
as related to social class. With regard to hay fever,
there seemed to be a U-shaped association with maternal
age, with a higher risk among those with the youngest and
oldest mothers at delivery, after adjusting for an inverse
association with household size. This effect was not
explained by confounding by household size or socio-
economic conditions.Recall bias could possibly influence the results; however,
maternal age at delivery and family size are important
features of life that are likely to be remembered. It is
unlikely that potential misclassification would be differen-
tial with regard to asthma and allergy; thus, misclassifica-
tion would tend to attenuate the effects. Since information
about parity was only available for a sub-sample, household
size was used as a proxy for number of siblings. Residual
confounding by siblings did not appear to be a problem, as
adjustment for siblings in the sub-sample gave similar
results as adjustment for household size in the full sample.
Further, household size appeared to pick up the well-known
effects of number of siblings, the inverse association with
hay fever14 and the U-shaped associations with asthma
symptoms.16
The oldest subjects were born 54 yr ago. A longer follow-
up time could possibly indicate more recall bias of asthma if
diagnosed several years earlier or even lead to misclassifica-
tion with COPD. However, in a multivariate survival analysis
of maternal age at delivery and age at asthma onset, we
found almost identical effect estimates as in the main
analyses.
Mean maternal age decreased slightly in the period
1947–73 (data not shown). As adjustment for age was
included in all analyses, the effects of maternal age on
asthma among offspring could not be explained by a cohort
effect.
Smoking in pregnancy was significantly more prevalent in
younger mothers (Table 2). However, after controlling for
maternal smoking in pregnancy in representative sub-
samples, the association of maternal age at delivery with
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Figure 2 Meta analysis of centre variation in the association of maternal age at delivery and asthma in adult offspring in the RHINE
study (pheterogeneity ¼ 0.84). Analysis adjusted for number of persons living in the household at the age of 5 yr, parental education,
gender, adult hay fever, dwelling, adult tobacco smoke exposure, age and BMI.
Young maternal age associated with asthma in offspring 1437asthma among offspring remained, thus, the effect of
maternal age does not seem to be explained by confounding
by maternal smoking.
The frequency of a doctor’s diagnosis of asthma could
vary by study centre for different reasons, including
traditions of labelling. There was, however, no significant
centre heterogeneity between the seven North-European
centres. The findings were further strengthened as the same
trend observed for a doctor’s diagnosed asthma was found
for asthma symptoms.
Higher maternal age is associated with more pregnancies
and siblings, which in some studies seem to be associated
with lower risk for asthma.17 However, neither adjustment
for number of persons in the household at age 5 yr nor
adjustment for older siblings in the sub-sample altered our
results. Maternal aging may reflect changes in behaviour
during the pregnancy as well as in care taking of the child
after birth. There is some evidence of poorer outcome in
children of teenage mothers21,22; however, other studies
have shown little difference in caretaking between younger
and older mothers23 or even favourable perinatal outcomes
in teenage pregnancies.24 The youngest age groups of the
mothers could possibly drive our results. However, when
excluding the youngest mothers aged below 20 yr at delivery
from the multivariate analyses, the results remained
unaltered.
Maternal age at delivery could be a marker also of
other aspects of socio-economic status or lifestyle.
However, adjustments for maternal and paternal education,
household size in childhood, pet keeping in childhood,
type of dwelling and smoking in adulthood of theoffspring did not alter the magnitude of the effect
estimates.
Birth weight varies with maternal age25 and parity.26
However, in our study adjustment for birth weight did not
influence the association of maternal age with asthma in the
offspring. In previous analyses of this sub-sample, we found
no significant association between birth weight and asthma
or atopy.20,27
Other biological, complex aging effects may explain the
association of maternal age with asthma in the offspring.
Hormonal changes influencing levels of estrogens28 or
irregular menstruations29 appear to be associated with
increased risk for asthma. If estrogens are of importance
for asthma in the index subject, the maternal estradiol and
estrone levels fluctuating with age and parity30 might
possibly effect the offspring. We may also speculate that
maternal aging infers an altered immune function, possibly
linked to Th1/Th2 lymphocytes and cytokines in the
placenta, which is associated with preeclampsia and intra
uterine growth restriction.31 However, a relationship be-
tween maternal age and Th1/Th2 lymphocytes and cyto-
kines in the placenta has not, to our knowledge, been
confirmed. Furthermore, the variety of antibodies against
infectious agents or environmental exposures might be more
mature or favourable with aging.
Finally, women may experience less stressful pregnancies
and improved lifestyle with aging, which could possibly
influence asthma risk in the offspring.
In conclusion, in this large, population based, multi-
centre study of North-European adults, younger maternal
age at delivery was consistently and significantly associated
ARTICLE IN PRESS
B.N. Laerum et al.1438with increased risk for asthma, asthma symptoms and
seemed to be U-shaped associated with hay fever in the
offspring, independent of adjustments for age, household
size in childhood, smoking, socio-economic status and other
relevant confounders. The effect on asthma was similar in
men and women, independent of hay fever status and
consistent between centres. This could possibly reflect a
biological effect of ageing of the mother, or alternatively, of
age-dependent changes in maternal status or behaviour not
related to social class.
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